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PURPOSE: Several studies have compared conventional
open ileocolic resection with a laparoscopic-assisted ap-
proach. However, long-term outcome after laparoscopic-
assisted ileocolic resection remains to be determined. This
studywasdesignedto compare long-termresultsof surgical
recurrence, quality of life, body image, and cosmesis in
patients who underwent laparoscopic-assisted or open
ileocolic resection for Crohn’s disease.
METHODS: Seventy-eight consecutive patients who under-
went ileocolic resection during the period 1995 to 1998
were analyzed; 48 underwent a conventional open ap-
proach in the Academic Medical Centre (Amsterdam, The
Netherlands) and 30 underwent a laparoscopic-assisted
approach in the Leiden University Medical Centre (Leiden,
The Netherlands). Primary outcome parameters were
reoperation and readmission rate. Secondary outcome
parameters were quality of life, body image, and cosmesis.
RESULTS: The two groups were comparable for charac-
teristics of sex, age, and immunosuppressive therapy.
Seventy-one patients had a complete follow-up of median
8.5 years. Resection for recurrent Crohn’s disease was
performed in 6 of 27 (22 percent) and 10 of 44 (23
percent) patients in the laparoscopic and open groups,
respectively. Reoperations for incisional hernia were only
performed after conventional open ileocolic resection
(3/44=6.8 percent). Quality of life and body image were
comparable, but cosmesis scores were significantly higher
in the laparoscopic group.
CONCLUSIONS: Despite small numbers, we found that
surgical recurrence and quality of life after laparoscopic-
assisted and open ileocolic resection were comparable.
Incisional hernias occurred only after open ileocolic
resection, and laparoscopic-assisted ileocolic resection
resulted in a significantly better cosmesis.
KEY WORDS: Crohn’s disease; Laparoscopy; Ileocolic
resection; Laparoscopic; CD; Long-term morbidity;
Body image; Quality of life.
C
rohn’sdisease is a chronic inflammatory bowel disease
that can involve the entire digestive tract. In approx-
imately 50 percent of cases, the disease is confined to the
terminal ileum. Despite medical therapy, which is the first
choice of treatment, 70 to 90 percent of patients with
ileocolic Crohn’s disease will need a surgical intervention
once during their lifetime. If a strictureplasty is considered
inappropriate, resection of the diseased segment, most
often the terminal ileum, is necessary.
1,2
Ileocolic resection can be performed both by an open
and a laparoscopic-assisted approach. In the past decades,
several studies have been conducted comparing the con-
ventional open approach with a laparoscopic approach.
3–9
A systematic review of these studies concluded that lap-
aroscopic surgery for ileocolic Crohn’s disease is feasible
and safe, and a good alternative for open surgery with
the advantage of a shorter hospital stay.
10 Although the
applicability of laparoscopic ileocolic resection increases,
only two randomized, controlled trials comparing open
and laparoscopic ileocolic resection have been conducted
at present.
6,7 Most studies, including the two available
randomized,controlled trials,have been focusingon short-
term results. It is known that Crohn’s disease is character-
ized by relapses and frequent surgical reinterventions
Poster presentation at the meeting of the European Association of
Coloproctology (EACP), Bologna, Italy, September 15 to 17, 2005.
Reprints are not available.
Address of correspondence: Willem A. Bemelman, M.D., Ph.D., Academic
Medical Center, Department of Surgery, G4-146.1, P.O. Box 22660, 1100
DD Amsterdam, The Netherlands. E-mail: w.a.bemelman@amc.uva.nl
DOI: 10.1007/s10350-008-9195-6  VOLUME 51: 858–867 (2008)  ©THE AUTHOR(S) 2008  PUBLISHED ONLINE:1 2F EBRUARY 2008 858despite improvements made in medical management.
Little data are available with respect to long-term outcome
after open vs. laparoscopic ileocolic resection, such as the
incidence of surgical reintervention and the frequency of
readmissions caused by small-bowel obstruction.
11
It can be hypothesized that laparoscopic-assisted
ileocolic resection, in addition to the demonstrated short-
term benefits, has benefits over open ileocolic resection
on long-term follow-up. Attenuated adhesion formation,
reducing the number of patients requiring reoperation for
small-bowel obstructions, and a reduced incidence of
incisional hernias because of the less invasive approach
have been proposed.
10 Currently, no good data are avail-
able addressing this issue.
The most obvious benefit of the laparoscopic technique
seems to be the cosmetic result. Compared with open
surgery,alaparoscopic-assistedileocolicresectionresultsina
better cosmetic outcome.
12 The initial presentation of the
disease can be at any age but often is early in life. Therefore,
the advantage of a superior cosmesis might be of particular
interest in these relatively young patients. Data with respect
to both short-term and long-term quality of life (QOL) in
patients with Crohn’s disease who underwent laparoscopic
ileocolic resection are scarce. Although a few studies have
described short-term results with regard to QOL, indicating
that there was no difference between laparoscopic and open
resection,
6,12long-termQOLremainstobedetermined;only
one study addressing long-term QOL has been published.
13
The present study was designed to compare long-
term results in terms of both clinical outcome and QOL
after open compared with laparoscopic-assisted ileocolic
resection for Crohn’s disease.
PATIENTS AND METHODS
A consecutive series of 78 patients who underwent ileocolic
resection for Crohn’s disease from 1995 until 1998 were
includedin this study. Ofthose,48 patients underwentopen
ileocolic resection at the Academic Medical Centre (AMC;
Amsterdam, The Netherlands) and 30 patients underwent
laparoscopic-assisted ileocolic resection in the Leiden Uni-
versity Medical Centre (LUMC; Leiden, The Netherlands).
Short-term outcome of the same patient population has
been described in a previous publication. Full methodologic
and operative details of the 78 patients can be found in the
original article.
3
The medical files of all patients were retrieved. To rule
out potential treatments in other hospitals, a questionnaire
with detailed questions about (number of) surgical
reinterventions, relapses, and readmissions was sent in
addition to the medical file search. QOL, body image, and
cosmesis were assessed by using a postal survey. After
retrieval of the medical files and completion of the
questionnaires, all patients were invited to the outpatient
department to verify the findings from the medical files.
Physical examination also was performed during this visit
to determine the presence of incisional hernia. If patients
were unable to visit our department, they were contacted
by telephone. Detailed questions about potential symp-
toms or presence of an incisional hernia were asked by a
trained interviewer from our department (EJE).
Patients were only considered for analysis of the
clinical outcome parameters if follow-up was complete.
Follow-up was defined as complete if patients’ medical
files were up to date (last contact with the hospital be-
tween December 1, 2004 and June 1, 2005). The end of
the study period was set on the date the questionnaires
were sent: June 1, 2005. In case medical files were not up
to date, patients were considered lost to follow-up, except
for those who completed the questionnaires (including
detailed questions about surgical reinterventions, read-
missions, and relapses), or those patients who could be
contacted by telephone. In case a patient had died, the
date of death was defined as the end of the study period.
These patients were only considered for analysis if the
medical files were up to date at the time of death.
Primary outcome parameters of the present study
were the number of patients with intestinal disease
recurrence requiring surgery, the number of readmissions
for intestinal disease recurrence or other causes: small-
bowel obstruction (SBO) caused by adhesions, treatment
of perianal abscesses or fistula, and the number of patients
requiring a surgical reintervention for incisional hernia.
Secondary outcome parameters were results of QOL, body
image, and cosmesis.
For intestinal recurrence rates, three groups of patients
were distinguished. The first group consisted of patients
with intestinal disease activity that could be managed
conservatively at the outpatient department. The second
group consisted of patients with intestinal disease activity
that could be managed conservatively, although a read-
mission was necessary for treatment of the exacerbation. In
these two groups, the diagnosis of exacerbation of Crohn’s
disease was based on history, physical examination,
laboratory tests, endoscopy, and radiologic findings. The
decision to admit or treat patients in the outpatient de-
partment was at the discretion of the attending gastroen-
terologist. The third group consisted of patients who
required a re-resection (whether or not in combination
with a strictureplasty) of the diseased bowel to manage the
recurrence. In these cases, disease activity was confirmed
by pathologic examination of the resected bowel. In the
present study, perianal disease was not considered an
intestinal disease recurrence.
Quality of Life
The Short Form-36 health survey (SF-36) was used to
assess general QOL.
14 This is a generic, validated QOL
questionnaire, consisting of 36 questions combined to
form 8 domains. It has 0 to 100 scales in the 8 domains.
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QOL data of a healthy control group of the Dutch
population matched for age and sex. The Gastrointestinal
Quality of life Index (GIQLI) was used to specifically
assess bowel-related QOL. This disease-specific question-
naire consists of 36 questions with 5 response categories
and is described in detail by Eypasch et al.
15
Body Image and Cosmesis
The body image questionnaire (BIQ) was used to assess
body image and cosmesis. The questionnaire consists of
eight questions that are combined to form two scales: a
body image scale and a cosmesis scale.
12 Five questions
regarding body image assess patients’ perception of and
satisfaction with their own body and evaluates patients’
attitude toward their bodily appearance. The body image
scale ranges from 5 (lowest body image score) to 25
(highest body image score). Three questions regarding the
cosmetic result after the operation assess the degree of
satisfaction with respect to the physical appearance of the
incisional scar(s). First patients were asked to give a score
for the appearance of their scar(s) on a scale from 1
(lowest score) to 10 (highest score). Then patients were
asked to grade the extent to which they were satisfied
with their scar on a Likert scale ranging from 1 (very
unsatisfied) to 7 (very satisfied). Finally patients were
asked to describe their scar on a Likert scale ranging from
1 (very repulsing) to 7 (very beautiful). The combined
scores of these three questions resulted in the cosmesis
scale ranging from 3 (lowest satisfaction) to 24 (highest
satisfaction).
A photoseries questionnaire (PSQ) was used addi-
tionally to assess whether the degree of satisfaction with
one’s own scar would be affected by seeing the cosmetic
result of the alternative procedure.
12 Patients were first
asked to grade their own scar on a scale from 1 (lowest
score) to 10 (highest score). Next, they had to grade the
pictures of two other patients (1 male, 1 female) who
underwent the operation by the alternative approach.
After seeing these pictures, patients were again asked to
grade their own incisional scar. Next, patients were asked
to state their preference for one of the two surgical
approaches (laparoscopic-assisted or open). The patients
who chose laparoscopy were asked whether they were
willing to spend an extra amount of Euros in a hypothetical
situation where the only differences between open and
laparoscopic surgery would be the cosmetic result and the
costs of surgery (laparoscopy being more expensive).
Statistical Analysis
All data were analyzed according to an intention-to-treat
principle. Quantitative data were expressed as mean values
accompanied by range unless otherwise specified. Statisti-
cal analysiswas performed by using SPSS® software version
12.0 (SPSS, Chicago, IL). A power analysis was performed
by calculating the odds ratios (OR) and 95 percent
confidence interval (CI) of potential confounding effects
of patient characteristics on the primary endpoints, regard-
less of study arms. The nonparametric Mann-Whitney U
test was used to compare quantitative variables between
two groups. A Student’s t-test was used to compare the
results of QOL and the BIQ. The chi-squared test or
Fisher’s exact test was used to compare categorical or
dichotomous variables between two groups. To test for
differences between quantitative variables within a group,
the nonparametric Wilcoxon’s signed-rank test was used.
In addition to the absolute number of surgical reinterven-
tions, the interval between the primary resection and re-
resection was determined by conducting a Kaplan-Meier
analysis of re-resection-free survival. To test for a differ-
ence in re-resection-free survival, the log rank test was
performed. P<0.05 was accepted as significant for all tests.
To correct for multiple testing and to reduce the possibility
of Type I error, the Bonferroni correction was adjusted in
analysis of QOL, meaning that P<0.005 was accepted as
significant for these tests.
RESULTS
Of the total group of 78 potential patients, 7 patients were
losttofollow-up because thecurrent addresswas unknown
and/or the medical file was not up-to-date (Fig. 1). There-
fore, 71 patients were available for analysis of clinical
outcome. Median age of these 71 patients was 37.7 (mean,
42; range, 26.3–85) years at the time of the end of the study
period. The median follow-up was 8.6 (mean, 8.5; range,
4.2–10.4) years. There were 17 male patients and 54 female
patients.
For analysis of QOL, body image, and cosmesis, data
for 61 patients who completed the questionnaires were
available (Fig. 1). The median age of these 61 patients was
37.7 (mean, 41.2; range, 26.3–85) years at the time of
the end of the study period. Median follow-up for these
61 patients was 8.8 (mean, 8.6; range, 6.3–10.4) years.
Thirteen male patients and 48 female patients completed
the questionnaires.
Clinical Outcome
Of the 71 patients available for analysis of clinical outcome
parameters, 44 were operated on by an open approach and
27 by a laparoscopic-assisted approach (Fig. 1; Table 1).
The open and laparoscopic group were comparable for
characteristics of sex, age, body mass index, length of
follow-up, and number of patients who were smoking
(both at time of surgery and at the end of the study period).
Length of resected bowel segment at the time of the initial
operation, type of anastomosis, number of patients with
postoperative immunomodulating medication, and num-
ber of patients with perianal fistulas also were comparable
forthetwogroups.Inallpatients,completeresectionofthe
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(n = 78)
Open group
(n = 48)
Total number of patients left for analysis
Follow-up medical files completed (n = 71; 91%)
Analysis of SF-36, GIQLI, BIQ and Photoseries questionnaires (n = 61; 81%)
Died
(n = 3)
n = 45
Lap group
(n = 30)
Analysis of SF-36,
GIQLI, BIQ and
Photoseries
questionnaires
(n = 38; 84%)
Follow-up medical
files completed
(n = 44; 92%)
Analysis of SF-36,
GIQLI, BIQ and
Photoseries
questionnaires
(n = 23; 77%)
Follow-up medical
files completed
(n = 27; 90%)
Did not return the
questionnaires
(n = 7)
Refused
participation: 2
Address
unknown: 5
Did not return the
questionnaires
(n = 7)
Refused
participation: 2
Address
unknown: 5
Lost to
follow-up
(n = 4)
Unknown
address and/or
incomplete
medical file: 4
Lost to
follow-up
(n = 3)
Unknown
address and/or
incomplete
medical file: 3
FIGURE 1. Flowchart. SF-36 = Short Form-36 health survey; GIQLI = Gastrointestinal Quality of Life Index;
BIQ = body image questionnaire.
Table 1. Characteristics of 71 patients available for clinical outcome analysis
Open group (n=44) Lap group (n=27) P value
Male/female ratio 10/34 7/20 0.759
†
Age (yr)* 44 (26–85) 40 (26–66) 0.139
‡
BMI (kg/m
2) 23.14 (16.41–34.63) 23.87 (19.11–34.54) 0.441
‡
Follow-up (yr) 0.384
‡
Mean (range) 8.6 (4.2–10.41) 8.3 (6.3–10.2)
Median 8.7 8.6
No. of patients smoking at the end of study period (%) 18 (41) 15 (56) 0.311
†
No. of patients smoking at time of ileocolic resection (%) 21 (48) 14 (52) 0.736
†
Length of resected bowel (cm) 25.27 (5–80) 23.76 (3–60) 0.683
‡
Type of anastomosis (%) 0.189
†
S-S 11 (25) 10 (37)
E-S/S-E 29 (66) 12 (45)
E-E 4 (9) 5 (18)
Postoperative immunosuppression prophylaxis (%) 11 (25) 4 (15) 0.307
†
Azathioprine 8 (18) 0
Budesonide 2 (5) 3 (11)
Methotrexate 1 (2) 0
Prednisone, for 2 years 0 1 (4)
Pentasa/salofalk/mesalazine (%) 13 (30) 12 (44) 0.202
†
Additional procedures at time of ileocolic resection (%) 7 (16) 10 (37) 0.043
†
No. of patients having perianal fistulas at time of ileocolic resection (%) 4 (9) 3 (11) 1
†
Mortality 3 0 0.283
†
Lap = laparoscopic-assisted; BMI = body mass index; S-S = side-side; E-S/S-E = end-side or side-end; E-E = end-end.  *Age at time of follow-up; age of the patients who died was
determined at the date of death.  †Chi-squared test or Fisher’s exact test.  ‡Mann-Whitney U test.
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patients from the laparoscopic group than from the open
group required additional procedures during their primary
ileocolic resection (P=0.043). In the open group, three
patients died during the study period. In all three cases, the
cause of death was not related to Crohn’s disease: one
patient died at the aged 50 years because of a gastric
carcinoma 91 months after ileocolic resection; two other
patients died at aged 69 and 77 years, respectively, both as a
result of myocardial infarction. Follow-up after ileocolic
resection for these patients at the time of death was 50 and
94 months, respectively.
Disease Recurrence
Twenty-four patients (18/44 from the open group and 6/27
from the laparoscopic group; P=0.106) had an uncompli-
cated long-term course after their initial ileocolic resection
(Table 2). Seventeen patients (10 from the open group and
7 from the laparoscopic group) had at least one disease
exacerbation, which in all cases could be managed at the
outpatient department (P=0.759). In most cases treatment
with oral steroids was started. None of these 17 patients
had surgical reintervention.
The remaining 30 patients (16 from the open group
vs. 14 from the laparoscopic group) were readmitted at
least once as a result of intestinal disease recurrence. All
patients, including those with at least one readmission
caused by intestinal disease recurrence, are shown in
Table 2. Of those 30 readmitted patients (6/16 from the
open group vs. 8/14 from the laparoscopic group), the
disease recurrence was managed conservatively during
their readmission. For the remaining 16 patients (10 from
the open group and 6 from the laparoscopic group),
surgery was required at least once during one of their
readmissions. The average length of resected bowel at the
time of the first re-resection was 17 vs. 14 cm in the open
and laparoscopic groups, respectively. All six patients
from the laparoscopic group who required a re-resection
underwent re-resection by a laparoscopic-assisted ap-
proach. In Figure 2, re-resection-free survival time in
years between the initial ileocolic resection and the first
re-resection for both the open and laparoscopic-assisted
group is shown. In addition to a comparable number of
re-resections between the groups, the time between initial
resection and the first re-resection was comparable as well
(P=0.982).
The potential confounding effect of patient charac-
teristics on the primary end point (disease recurrence) is
shown in Table 3. None of these potential confounding
factors had a significant effect on disease recurrence.
Perianal Disease
In 11 patients, surgical reintervention was required for
perianal fistulas: 5 patients (11 percent) were from the open
group and 6 (22 percent) were from the laparoscopic group
(P=0.312). Treatment consisted of fistulotomy, seton place-
ment, or drainage of a perianal abscess.
Incisional Hernia and SBO
Reoperation for incisional hernia was performed in three
patients, all from the open group (7 percent). In all three
patients the incisional hernia was symptomatic.
Itwasnotpossibletoquantifythenumberofadhesions
and to differentiate between patients who were readmitted
for SBO or disease recurrence in case of nonsurgical read-
mission and conservative treatment. In only one patient
from the laparoscopic group, adhesiolysis was the indica-
tion for relaparoscopy. At relaparoscopy, neither adhesions
noradiseaserecurrencewasfound.Aftertheoperation,this
patient remained symptomatic for unknown reasons.
Quality of Life
Sixty-one of the potential 75 patients who were alive at the
time of the postal survey completed the questionnaires
(81 percent response rate). Of those, 38 were from the
open group and 23 from the laparoscopic group (Fig. 1). In
the open group, five patients could not be contacted and
Table 2. Intestinal disease recurrence for 71 patients with
complete follow-up
Open group
(n=44)
Lap group
(n=27) P value*
No intestinal recurrence 18 (41) 6 (22) 0.106
Intestinal recurrence
managed at the
outpatient department
(never readmission)
10 (23) 7 (26) 0.759
Intestinal disease
recurrence managed by
conservative treatment
(never re-resection)
6 (14) 8 (30) 0.1
Medication 2 3
Combination 4 5
Med, npo, df 2 4
Nasogastric tube, npo 0 1
Med, npo, nasogastric
tube
10
Med, npo, nasogastric
tube, balloon
dilatation
10
Intestinal recurrence
requiring re-resection
10 (23) 6 (22) 0.961
Neoterminal ileum and
ascending colon
7 (16) 6 (22)
Stenosis 5 6
Fistulizing disease 2 0
Jejunum 1 (2) 0 (0)
Stenosis 1 0
Fistulizing disease 0 0
Sigmoid 2 (5) 0 (0)
Stenosis 1 0
Fistulizing disease 1 0
Lap = laparoscopic-assisted; med = medication prescribed; npo = nihil per os; df = drip
feed.  Data are numbers with percentages in parentheses unless othewise indicated. 
*Chi-squared test or Fisher’s exact test.
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group, six patients could not be contacted and one patient
refused participation. Patient characteristics of the 61
patients who completed the questionnaires were compa-
rable for both groups (data not shown).
General and Bowel-Related QOL
Although scale scores in seven of the eight subscales and
the physical and mental component scores (PCS and
MCS) of the SF-36 were higher in the laparoscopic com-
pared with the open group, the differences were not
statistically significant (Fig. 3). Compared with a healthy
control group matched for age and sex, patients from
both groups had statistically significant lower scores on
seven of the eight subscales from the SF-36. If corrected
for multiple testing, the PCS of the SF-36 was significantly
lower for the patients with Crohn’s disease compared
with the healthy control group (Fig. 3); however, the MCS
was not accepted as statistically significant. No differences
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FIGURE 2. Analysis of re-resection-free survival (P=0.982).
Table 3. Odds ratio, 95 percent CI, and P values of patient characteristics as potential confounding factors regardless of study-arm
for all four primary outcome parameters
Odds ratio 95% CI P value
No intestinal disease recurrence
Gender 0.9 0.3–2.9 0.882
Age (dichotomized at median age of 37.7 yr) 0.8 0.3–2.2 0.677
BMI (dichotomized at median BMI of 23) 1.2 0.5–3.3 0.671
No. of patients smoking at time of ileocolic resection 0.5 0.2–1.3 0.155
Length of resected bowel (dichotomized at median length of 20 cm) 0.7 0.3–2 0.541
Postoperative immunosuppression prophylaxis 0.2 0.049–1.2 0.059
Additional procedures 0.8 0.2–2.5 0.661
No. of patients having fistulas at time of ileocolic resection 0.3 0.3–2.6 0.41
Intestinal recurrence managed at the outpatient department (never readmission)
Gender 1 0.3–3.7 0.963
Age (dichotomized at median age of 37.7 yr) 0.9 0.3–2.6 0.832
BMI (dichotomized at median BMI of 23) 0.5 0.2–1.7 0.289
No. of patients smoking at time of ileocolic resection 0.9 0.3–2.6 0.832
Length of resected bowel (dichotomized at median length of 20 cm) 1.4 0.4–4.2 0.593
Postoperative immunosuppression prophylaxis 1.2 0.3–4.4 0.781
Additional procedures 1 0.3–3.5 0.963
No. of patients having fistulas at time of ileocolic resection 2.7 0.5–13.4 0.217
Intestinal disease recurrence managed by conservative treatment (never re-resection)
Gender 1.2 0.3–4.9 0.806
Age (dichotomized at median age of 37.7 yr) 3.2 0.9–11.4 0.065
BMI (dichotomized at median BMI of 23) 1.7 0.5–5.6 0.372
No. of patients smoking at time of ileocolic resection 1.5 0.5–4.8 0.512
Length of resected bowel (dichotomized at median length of 20 cm) 1.3 0.4–4.4 0.663
Postoperative immunosuppression profylaxis 1 0.2–4.3 0.975
Additional procedures 2.1 0.6–7.4 0.249
No. of patients having fistulas at time of ileocolic resection 1.7 0.3–10 0.535
Intestinal recurrence requiring re-resection
Gender 0.9 0.3–3.4 0.91
Age (dichotomized at median age of 37.7 yr) 0.5 0.2–1.7 0.284
BMI (dichotomized at median BMI of 23) 0.9 0.3–2.7 0.804
No. of patients smoking at time of ileocolic resection 2 0.6–6.3 0.23
Length of resected bowel (dichotomized at median length of 20 cm) 0.9 0.3–2.6 0.788
Postoperative immunosuppression profylaxis 3.1 0.9–10.6 0.068
Additional procedures 0.7 0.2–2.7 0.58
No. of patients having fistulas at time of ileocolic resection 0.5 0.1–4.9 0.582
CI = confidence interval; BMI = body mass index.
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any of the subscales and the total score (data not shown).
Body Image and Cosmesis
There was no statistically significant difference in the
body image scale scores between the open and the
laparoscopic group (Table 4); however, the cosmesis scale
score was significantly higher in the laparoscopic group.
The results of the PSQ are presented in Table 5.
Although we have not measured the exact length, typ-
ically, the length of the minilaparotomy of laparoscopic-
assisted ileocolic resection varies from 4 to 5 cm, mostly
hidden in the shallow of the umbilicus, compared with a
10 to 15 cm full exposed midline incision after open
ileocolic resection. Patients of the laparoscopic group
rated their scars significantly higher than patients from
the open group. In both groups, patients rated pictures of
the alternative approach comparable to the rates of their
own scars in each group. Only one patient from the
laparoscopic group preferred an open approach rather
than a laparoscopic operation if she had the choice. Two-
thirds of the patients from the open group preferred the
laparoscopic approach. Thirty-nine percent (32 percent in
the open group and 52 percent in the laparoscopic group)
were willing to spend an extra amount of Euros to have
the laparoscopic approach.
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Figure 3. Corresponding p-values for SF-36
Open group
(n=38) vs.
L  ap group
(n=23)
Crohn patients
(n=61) vs. healthy
control group
†
(n=314)
Physicalfunctioning 0.232* 0.000*
Role Physical 0.484* 0.000*
BodilyPain 0.966* 0.000*
SocialFunctioning 0.397* 0.000*
Mental Health 0.527* 0.107*
Role Emotional 0.659* 0.004*
Vitality 0.502* 0.000*
General Health 0.141* 0.000*
PC   S 0.482* 0.000*
MCS 0.597* 0.023*
Data are P values.
*Student’s                   t-test.
                    The           healthy          control         group         consisted          of            314       healthy         Dutch        peopl e          a ge d         3 6        t o           4 5           years. †
FIGURE 3. Analysis of SF-36 scores. SF-36 = Short Form-36 health survey; Lap = laparoscopic-assisted;
PCS = physical component score; MCS = mental component score.
Table 4. Results of the BIQ after open compared with
laparoscopic ileocolic resection for 61 patients who completed
the questionnaires
Open group
(n=38)
Lap group
(n=23) P value*
Body image scale 15.63 (6–20) 16.3 (7–20) 0.512
Cosmetic scale 13.33 (3–24) 19.61 (7–24) 0
Lap = laparoscopic-assisted; BIQ = body image questionnaire.  Data are means with
ranges in parentheses unless otherwise indicated.  * Student’s t-test.
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differences between male and female patients with regard to
body image, cosmesis, and the rating of incisional scars.
DISCUSSION
With 71 patients being evaluated at a median postoperative
follow-up of more than eight years, the present study
investigated the long-term results comparing two cohorts of
patientswhounderwentanopenandalaparoscopic-assisted
ileocolic resection for Crohn’s disease. The study demon-
strated that there was no difference in surgical recurrence
between open and laparoscopic-assisted ileocolic resection
for Crohn’s disease. Supposed attenuated depression of
the immunologic system after a laparoscopic resection did
not lead to a higher surgical recurrence. QOL at long-term
follow-up was significantly reduced compared with the
general population. Although QOL was lower in the open
group in most subscales, the reduction was not statistically
significant. Cosmesis after the laparoscopic approach was
significantly better than after the open approach.
Although patients were treated in two different uni-
versity hospitals, which might have resulted in a hospital
bias, the possibility of patient selection for one of both
approaches was excluded in this way because each hospital
onlyusedonesurgicalapproach(i.e.,openorlaparoscopic).
An overall response rate of 81 percent to the questionnaires
is acceptable, in particular because follow-up was more
than eight years. Moreover, 90 percent of the patients of the
laparoscopic group and 92 percent of the patients of the
open group were available for analysis of clinical outcome,
which indicates that the current study is representative.
There were more readmissions in the laparoscopic
group,buttheincidenceofsurgicalrecurrenceswassimilar.
Re-resection of a diseased segment of the bowel, confirmed
by pathologic examination, is a more objective measure-
ment for disease recurrence than is a readmission, as
indications might differ between the two hospitals. It is
unlikely that the difference in readmission rate, in com-
bination with a similar number of re-resections, can be
explained by a true difference in disease recurrence rate; a
hospital bias in terms of a different treatment protocol is a
more likely explanation for this difference.
A comparable study with assessment of long-term
clinicaloutcomehasbeenperformedpreviouslybyLowney
et al.
11 In contrast to that study, the present study did not
finda higherrecurrence ratein theopengroup. Thiscanbe
explained by several confounding factors that might have
influenced outcome in that study. In the study by Lowney
et al. the open and laparoscopic groups were not com-
parable for several important parameters: length of follow-
up in the open group was significantly longer than in the
laparoscopic group (81.2 vs. 60.4 months), resulting in a
higher probability for the development of disease re-
currence. In that study, a selection bias probably has
confounded the results, selecting the best patients for the
laparoscopic approach. This can be deducted from the
higher incidence of additional procedures in the open
group. In the present study, length of follow-up of the
open and laparoscopic groups was similar (means, 8.3 vs.
8.6 years) and the incidence of preexistent fistulas was
comparable. In contrast to the study by Lowney et al.,i n
which more additional procedures were performed in the
open group, indicating a potentially more severe disease
phenotype, in the present study patients from the laparo-
scopicgroupunderwentmoreadditionalprocedures.Other
studies available in literature have reported outcome at a
medium long-term follow-up of 20 to 60 months,
7,8,16–19
of which only one study had long-term follow-up as its
primary goal.
17 Three studies found similar surgical
recurrence rates in the open and laparoscopic groups, in
accordance with the results of the present study.
16,17,19
Although the three other studies found no recurrences in
both groups, these results must be interpreted cautiously
because follow-up was limited to only 19 months.
7,8,18
The three operations for incisional hernias in the
present study occurred in the open group vs. none in the
laparoscopic group. Although not statistically significant,
a tendency of a higher incidence of incisional hernias after
Table 5. Results of the PSQ after open compared with
laparoscopic ileocolic resection for 61 patients who completed
the questionnaires
Open group
(n=38)
Lap group
(n=23) P value
Rating own scars
before seeing
pictures
5.5 8 0
†
Rating pictures
of other approach
8.3 5.5 0
†
Rating of own
scars after
seeing pictures
4.8 8.4 0
†
Difference
(before – after)
−0.7
(P=0.001*)
+0.4
(P=0.08*)
Preference for
specific approach
0.082
‡
Open 4 (10.5) 1 (4.3)
Laparoscopic 25 (65.8) 21 (91.3)
No preference 8 (21.1) 1 (4.3)
No answer 1 (2.6) 0
Personal additional
fee to undergo
the laparoscopic
approach
(in Euros)
0.039
‡
Nothing 25 (65.8) 10 (43.5)
0–499 6 (15.8) 1 (4.3)
499–999 1 (2.6) 3 (13)
>1,000 5 (13.2) 8 (34.8)
No answer 1 (2.6) 1 (4.3)
Lap = laparoscopic-assisted; PSQ = photo series questionnaire.  Data are numbers with
percentages in parentheses unless othewise indicated.  *Wilcoxon’s signed-rank test. 
†Mann Whitney U test.  ‡Chi-squared test or Fisher’s exact test.
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nation for the higher proportion of patients in the lap-
aroscopic group requiring surgical treatment for perianal
fistulas. Although previous studies found a reduction in
SBO after a laparoscopic approach, the present study could
not confirm these results.
16,17 None of the patients from
the laparoscopic or the open group required reoperation
for small-bowel obstruction caused by adhesions, which is
remarkable. In the present series a laparoscopic-assisted
procedure was performed. Compared with the open ap-
proach, the procedure not only differs with respect to the
place and extent of the scar, but also with respect to the
mobilization of the right colon, which is performed
laparoscopically. Although the operation can be performed
completely laparoscopically, most surgeons prefer to use a
laparoscopic-assisted procedure because it is faster, safer,
and less expensive. Vascular ligation, transection, and fash-
ioningoftheanastomosisaredoneextracorporeally.Inthis
way, additional procedures, such as proximal stricture-
plasty or segmental small-bowel resection, can be per-
formed easily and safely. It is unclear whether a complete
laparoscopic compared with a laparoscopic-assisted pro-
cedure would have advantages with respect to SBO and
incisional hernia.
Several studies have evaluated QOL after ileocolic
resection. Most studies concluded that QOL is good.
20,21
In contrast to these studies, in the present study QOL was
found to be reduced compared with a healthy control
group. Only a study by Thaler et al.
13 found results
similar to the present study. A possible explanation for
the unsuspected reduction in QOL is that in the present
study the patient group was compared with a healthy
control group that was matched for age; in the other
studies it was not clearly documented whether data were
stratified for age and sex. The reduction in QOL might be
explained by the chronicity of Crohn’s disease, which can
recur any time. This is in contrast to patients with ulcer-
ative colitis who have a QOL comparable to the normal
population after restorative colectomy—probably because
these patients are cured after their operation.
22–24 Fear of
recurrence can have a negative impact on QOL as well. In
the present study, the difference in QOL between the open
and laparoscopic group was not significant. Nonetheless,
there was a tendency for better QOL in the laparoscopic
group. Because both bowel-related QOL, as measured by
the GIQLI, and clinical outcome were comparable between
both groups, it is unlikely that a difference in disease
activity contributed to the difference in general QOL.
Body image was not affected by the surgical approach,
but the laparoscopic group was more satisfied with the
physicalappearanceofthescar,resultinginabettercosmesis
score.Besidesfactors, suchasage,BMI,orsex,cosmesisalso
influences body image. Therefore, it can be hypothesized
thatwithabettercosmeticresult,bodyimageincreases.This
was not the case, however. A response shift might have
caused the smaller than expected difference between the
open and laparoscopic groups; because surgery has taken
place a long time ago, patients may have learned to cope
with a larger scar.
The fact that patients from both groups rated the
pictures of the PSQ comparable to each other indicates
that the pictures were representative. Satisfaction with the
own scar decreased significantly in the open group after
seeing the superior result of the alternative approach.
Conversely, satisfaction did not increase in the laparo-
scopic group after seeing the inferior cosmetic result of an
open operation. This might be explained by a ceiling-
effect, which means that the superior cosmetic result of
the laparoscopic approach was the reference in these
patients beforehand. A majority of patients preferred a
laparoscopic approach if the same operation was neces-
sary. Most of them were willing to spend an extra amount
of Euros if required.
With 71 patients being evaluated, the present study
provided long-term data of a relatively small number of
persons. Larger numbers of patients are needed to draw
valid conclusions on the incidence of SBO. Still the present
study is one of only a few studies that assessed long-term
results comparing an open and a laparoscopic-assisted
ileocolic resection, and it is therefore of importance. More
studies with larger sample sizes should be performed to
empower conclusions deduced in the present study.
CONCLUSIONS
For the present study, long-term surgical recurrence and
QOL after open and laparoscopic ileocolic resection were
not different. There is no evidence to suspect a higher
incidence of procedure-related morbidity in terms of an
increase in the incidence of SBO, although incisional
hernias only occurred after open resection. QOL of
patients with Crohn’s disease who underwent an open
or laparoscopic ileocolic resection is significantly reduced
compared with QOL of the general population. For the
long-term, the advantage of a superior cosmesis remains
important for these generally young patients.
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